The diagnostic utility of 3D electroencephalography source imaging in pediatric epilepsy surgery.
The aim of this study was to investigate the utility of three-dimensional electroencephalography source imaging (3D-ESI) with low-resolution electroencephalographic data in the pediatric noninvasive presurgical evaluation, and to compare the findings with positron emission tomography (PET) and ictal single-photon emission computed tomography (iSPECT). We retrospectively selected 60 patients from a database of 594 patients who underwent excisional surgery for drug-resistant epilepsy. Patients were <18 years at time of surgery, had at least one presurgical volumetric brain magnetic resonance imaging (MRI), and at least 1 year of outcome data. 3D-ESI was performed with NeuroScan software CURRY V.7.0. For each patient the surgical resection was planned utilizing 3D-ESI as an adjunctive tool to supplement MRI and electrocorticographic data. Our analyses addressed three critical variables: pathology (focal cortical dysplasia vs. other pathologies), imaging (MRI negative vs. positive cases), and surgery (temporal resection vs. extratemporal and multilobar resections). We also compared the localizing utility and surgical outcome of 3D-ESI findings with PET, iSPECT, and the colocalized surgical resection. Statistical analyses were performed using the Statistical Package for the Social Sciences, Version 20. Mean age at surgery was 11.18 years (range 1-18 years). 3D-ESI showed a strong correlation with the surgical resection cavity (65.0%), particularly within the temporal lobe. 3D-ESI demonstrated better localization in MRI-negative cases (78.6%), which was not statistically significant. 3D-ESI also correlated with a superior surgical outcome profile compared to PET and iSPECT. Our findings demonstrate that 3D-ESI data obtained with low-resolution electroencephalography achieves reasonably accurate noninvasive localization of epileptic spikes in pediatric focal epilepsy, especially in temporal lobe and MRI-negative cases, and is comparable to iSPECT and PET. Given its lesser expense and lack of radiation exposure, 3D-ESI is a useful and efficient tool for evaluating surgical candidacy in pediatric epilepsy surgery centers, particularly if PET and iSPECT are unavailable.